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Cefaleias são dores de cabeça complexas, e entre as classificadas como 
primárias, destacam-se a cefaleia tensional e a enxaqueca.  A origem da dor nas 
cefaleias é controversa, e há consenso que ambas reúnam componentes de 
natureza neurológica e vascular. Nas cefaleias tensionais existem interações entre 
fatores periféricos e centrais, porém nas enxaquecas discute-se a respeito da 
existência de um componente muscular. Devido ao local relatado da dor da 
enxaqueca situar-se na região dos músculos temporais e o processamento de 
ambos ocorrer através do sistema trigeminovascular, foi construída uma hipótese 
diagnóstica (HD) na qual enxaquecas podem ser diagnosticadas baseando-se em 
um comportamento muscular, ou seja: os músculos temporal e masseter ipsilaterais 
iniciam sua atividade e permanecem mais ativos que seus homólogos contralaterais 
durante o movimento de deglutição com intercuspidação dentária. O objetivo desta 
pesquisa foi estudar o comportamento eletromiográfico desses músculos em casos 
de cefaléias baseado nessa hipótese e o uso da eletromiografia no diagnóstico da 
enxaqueca. Este estudo incluiu 92 participantes do sexo feminino (62 com dor e 30 
sem dor) para avaliar a HD, e foram analisados exames eletromiográficos dos 
músculos temporais e masseteres durante o período correspondente à deglutição, 
fornecido pela atividade registrada através dos músculos supra-hióideos. Os 
resultados apontaram para uma associação entre HD e dor durante a deglutição 
com intercuspidação dentária (ambos com p <0,01 pelo teste do qui-quadrado), e o 
lado da dor identificado pela HD foi associado ao lado da dor relatada no diagnóstico 
clínico, porém ambos os resultados mostraram associação somente nos casos de 
enxaqueca (p <0,01). O teste de regressão logística (taxa de correção de 96,70% e 
altas taxas de especificidade e sensibilidade) apontou a HD como um método eficaz 
de avaliação da presença de enxaqueca nos casos clinicamente diagnosticados. 
Conclui-se que existe uma associação do padrão eletromiográfico sugerido por HD 
com o diagnóstico clínico da enxaqueca, e que a HD é eficaz como método auxiliar 
de diagnóstico nestes casos.  
 
Palavras-chave: cefaleia; enxaqueca; deglutição; músculo temporal; diagnóstico; 
eletromiografia. 
ABSTRACT  
Objective: The purpose of this work was to validate a method to diagnose 
cephalalgia. The method is based on muscle activity and analyzes the 
electromyographic behavior of the temporal muscles associated with the masseter 
muscles. 
Methods: To assess the starting time and intensity of activation of the masseter and 
temporal muscles, and evaluate the Diagnostic Hypothesis (DH), was recorded the 
surface electromyography (EMG) on temporal, masseter and suprahyoid muscles in 
92 participants (62 in pain and 30 without pain). Were performed two types of 
deglutition tasks and through mathematical routines (Matlab), assessed a specific 
behavior of these muscles. 
Results: The ratio of likelihood in the chi-square test and the logistic regression 
identified an association between DH and pain. However, the association was 
present only with migraine in deglutition with dental intercuspation. The DH also 
found that the side of the pain was associated with the side of the pain diagnosed. 
Conclusion: The findings of this research showed that the method of diagnosis of 
cephalalgia based on muscular activity is effective in cases of migraine and may be 
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A sociedade internacional de cefaleias (IHS, 2018) as classifica como 
primárias (enxaquecas, cefaléias tipo tensão, e cefaléias trigemino-talâmicas) e 
secundárias (causadas por tumores, traumatismos, transtornos neurológicos, entre 
outros). Ambas podem ocorrer de forma crônica (mais de 15 dias por mês) ou 
episódica (menos de 15 dias por mês), e são importantes por apresentarem alta 
prevalência e altos impactos sociais, econômicos e pessoais, sendo a terceira causa 
de incapacitação em pessoas com menos de 50 anos em todo o mundo (IHS, 2018). 
Entre os fatores desencadeantes, o mais citado é o stress, seguido por um estado 
físico de fadiga, fatores hormonais, estímulos visuais, olfativos, uso de álcool, e 
ingestão de alguns tipos de alimentos (Peroutka, 2014). 
A cefaleia tensional (CT), mais prevalente do que a enxaqueca, apresenta dor 
de característica difusa, descrita como uma sensação de aperto. (IHS, 2018). 
Relacionada com mecanismos periféricos (IHS, 2018;  Munro, 1975)  e avaliada em 
músculos temporais, mostrou contrações musculares sustentadas e agravadas por 
processos de sensibilização central em quadros mais frequentes (Jensen & Olensen, 
1996). A enxaqueca (E) acomete cerca de 12% da população mundial, causando 
impacto significativo nas atividades da vida diária (Breslau & Rasmussen, 2001). É 
caracterizada por crises recorrentes e incapacitantes de dores geralmente 
unilaterais, pulsáteis e de alta intensidade, com duração de até 72 horas. As crises 
são associadas à maior sensibilidade às entradas sensoriais como luz e som (IHS, 
2018), sendo que há estudos sobre relações intrínsecas entre os sistemas trigeminal 
e oculomotor (Valério, 2018).  
A origem da dor nas cefaleias é controversa (Hatef et al., 2012). A 
patogênese da enxaqueca envolve a genética (Sutherland & Griffiths, 2017) e tanto 
a enxaqueca como a cefaleia tensional compartilham os mesmos padrões de 
desencadeamento e a mesma área de percepção de ativação ou seja, o sistema 
trigeminovascular (Pietrobom & Moskovitz, 2013; Shevel & Spierings, 2004). Este 
sistema nociceptivo é ativado quando ocorre dilatação arterial craniana e a 
inervação sensorial destes vasos libera substâncias químicas que causam uma 
inflamação neurogênica, associadas à diminuição da inibição da transmissão central 




O sistema trigeminovascular recebe no núcleo caudal do nervo trigêmeo, 
aferências viscerais (Moskowitz, 1990) e nociceptivas, que são moduladas pelo 
tronco cerebral, hipotálamo e córtex (Noseda & Burstein, 2013). Após a ativação, em 
poucos minutos, media a hipersensibilidade craniana e ativa sequencialmente 
neurônios de segunda e terceira ordem, os quais por sua vez mediam alodínea 
cutânea ipsilaterais e possivelmente contralaterais na cabeça, e outros sintomas. 
Desta forma, influenciam áreas talâmicas e corticais e o controle motor do sistema 
nervoso central, promovendo uma sensibilização e tendo como resposta a estes 
estímulos, a dor (Burstein, 2001; Sutherland & Griffiths, 2017). 
Há consenso que as cefaleias reúnem componentes de natureza neurológica 
e vascular (IHS, 2018), e que nas cefaleias tensionais existem interações entre 
fatores periféricos e centrais (Jensen & Olensen, 1998),  porém nas enxaquecas 
discute-se a respeito da existência de um componente muscular.  
Foi sugerido um envolvimento miofacial na gênese da enxaqueca, também 
processado pelos neurônios caudais, onde estímulos periféricos nociceptivos 
contínuos aumentam o influxo vascular e se integram a efeitos facilitadores supra-
espinhais, sendo registrados como dor (Olesen, 1991). Pontos-gatilho ativos nos 
músculos temporais ipsilaterais à enxaqueca também produzem estimulação 
contínua do núcleo caudal e ativação do sistema trigeminovascular (Fernández-de-
Las-Peñas et al, 2006), e funções estomatognáticas também podem apresentar 
desequilíbrios e levar a dor (Douglas et al.,2010), destacando-se a importância da 
artéria temporal profunda posterior como responsável pelo suprimento vascular do 
músculo temporal, também mencionada na gênese da enxaqueca (Silva Neto, 
2008).  
Atualmente o diagnóstico de cefaleias é realizado com base nos critérios 
prescritos pelo “Committee of the International Headache Society” (IHS, 2018), que 
não considera a avaliação da atividade muscular relevante para a enxaqueca, porém 
a localização mais frequente da dor coincide com a região dos músculos temporais 
(Silva Neto, 2011). 
Os músculos temporais atuam em múltiplas excursões mandibulares, 
incluindo lateralidades homólogas e contralaterais (Gray, 2010). Enquanto os 
músculos masseteres contribuem mais para a força de mordida, os músculos 
temporais, através de programas sensório motores precisos  (Wong et al., 2011; 




torno das cúspides dentárias durante a intercuspidação dentária (ID), do que os 
outros elevadores (MacDonald & Hannan, 1984; Ferrario et al., 1993). 
O movimento de ID acontece durante a deglutição, que é um processo 
neurofisiológico complexo que ocorre em alta frequência (Okenson, 2008). Através 
da contração involuntária (Gray, 2010), breve e relativamente isométrica dos 
músculos temporal e masseter, e da atividade fásica dos supra-hióideos, a 
mandíbula é estabilizada em relação cêntrica para o correto controle do movimento 
do osso hióide (Shewman, 2006). Durante a ID, por meio de receptores periodontais, 
articulares, musculares e tendinosos, e da grande representatividade cortical (Areso, 
et al., 1999), ajustes complexos modulam os programas de controle motor, 
influenciando as funções estomatognáticas (Douglas et al.,2010). A posição da 
mandíbula durante a deglutição é determinada pela qualidade da ID (Okenson, 
2008), e desvios laterais podem ocorrer durante atividades musculares em ID 
(Ferrario et al., 1993), recrutando um comportamento diferente dos músculos 
temporais e masseteres para os ajustes necessários ao equilíbrio dinâmico dessa 
função (Falda et al., 1998; Douglas et al., 2010).  
A Eletromiografia (EMG), uma ciência substancialmente consolidada, permite 
a avaliação de músculos responsáveis por movimentos mandibulares (Nagae & 
Bérzin, 2004; Gonzalez & Bérzin, 2010). Estudos de atividade eletromiográfica de 
músculos mastigatórios são frequentes (Forrester et al., 2010), assim como 
trabalhos comprovando a contribuição musculoesquelética para a dor ou para a 
intensidade da dor (Siqueira & Teixeira, 2012), porém, a existência de uma ligação 
fisiopatológica entre as cefaléias e atividade muscular ainda está sendo discutida 
(Hatef et al., 2012), e os resultados tem sido pouco esclarecedores (Chapman, 1986; 
Hunning, 2000). Sabe-se no entanto que padrões de atividade de músculos 
mastigatórios podem ser afetados pela dor e podem ser identificados por variáveis 
temporais de EMG (Hatef et al., 2012). 
 
JUSTIFICATIVA E OBJETIVOS 
 
Considerando-se que a percepção dolorosa das enxaquecas acontece na  
região dos músculos temporais, e que o processamento nociceptivo do suprimento 
vascular / nervoso destes músculos e da vasodilatação craniana são realizados no 




diagnosticada com base na atividade dos músculos temporais, associada à do 
masseter. A hipótese diagnóstica (HD), em si, decorre da observação de que em 
casos de enxaqueca, os músculos temporais e masseteres ipsilaterais iniciam sua 
atividade e se mantém mais ativos que seus homólogos contralaterais durante o 
movimento de deglutição com intercuspidação dentária. 
Os objetivos desta pesquisa foram:  
- avaliar se a hipótese diagnóstica (HD) tem associação com casos 
diagnosticados clinicamente com enxaqueca. 
- avaliar se a utilização da hipótese diagnóstica (HD) é eficiente como método 






















2 ARTIGO  
METHOD FOR HEADACHE DIAGNOSIS THROUGH ELECTROMYOGRAPHY 
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Headaches involve complex conditions and bring together components of 
neurological and vascular nature as well as the possible existence of a muscle 
component, here discussed. The reported site of migraine pain is in the temporal 
muscle region. 
Through the electromyographic recording of temporal and masseters muscles 
during deglutition tasks in headache cases, a specific behavior was found (DH: 
Diagnostic Hypothesis), which consists of the association between the onset activity 
time and the activation intensity of these ipsilateral muscles with respect to their 
contralateral counterparts, but only in migraine cases and during dental 




It is concluded that there is an association of the electromyographic pattern 
suggested by DH with the clinical migraine diagnosis, and that pattern can be used 




Headaches have complex conditions, and among the so-called primary ones, 
were find the tension-type headache (TTH) and the migraine. Cephalalgias may 
occur chronically or episodically. They are quite relevant for being highly prevalent 
and for the social, economic, and personal impact it generates. In the world, 
cephalalgia is the third cause of people incapacitation for individuals under 50 [1], 
and stress is one of the most prevalent triggering factors [2]. 
TTH, more prevalent than migraine, presents diffuse pain characterized as a 
tightening sensation [1]. TTH is related to peripheral mechanisms [1,3], and when 
evaluated in temporal muscles, it showed sustained involuntary muscular 
contractions aggravated by central sensitization processes in more frequent cases 
[4,5]. Recurrent attacks of generally unilateral, pulsating, high-intensity pain 
associated with increased sensitivity to standard sensory inputs [1] characterize 
migraine. The origin of these two types of headaches is controversial [6,7]. Both 
migraine and TTH regard peripheral and central inputs, sharing the same trigger 
patterns and area of activation or activation perception, which is the 
trigeminovascular system [7-9] 
When cranial arterial dilatation occurs, and the sensory innervation of these 
vessels releases chemical substance, the nociceptive system is activated. That event 




pain transmission [10]. The trigeminovascular system, modulated by the brainstem, 
the hypothalamus and the cortex, in the caudal nucleus of the trigeminal nerve, 
receives the convergence of visceral and nociceptive entries. After a few minutes, it 
promotes a sensitization that, on its turn, mediates the symptoms of intracranial 
hypersensitivity and brings pain in response [11-13].  
There is a consensus that headaches present neurological and vascular 
phenomena [1], and that in TTH cases, there are interactions between peripheral and 
central factors [5]. However, regarding migraine, there are discussions about whether 
or not there are muscular factors. A myofascial involvement in the genesis of 
migraine, also processed by caudal neurons, has been suggested. There, all 
nociception from cephalic arteries and pericranial myofascial tissues converge and 
integrate with supraspinal facilitatory effects, recorded as pain [14]. 
Active migraine triggering points in the temporalis muscles ipsilateral also 
produce continuous stimulation of the caudal nucleus and activation of the 
trigeminovascular system [3], and stomatognathic functions may also present 
imbalances, leading to pain [15]. Such event highlights the importance of the 
posterior deep temporal artery as responsible for the vascular supply of the temporal 
muscle, also mentioned in migraine genesis [16]. 
Currently, the diagnosis of headache is performed based on the criteria 
prescribed by the Committee of the International Headache Society (IHS) [1], which 
does not consider the assessment of muscle activity relevant to migraine. 
Nonetheless, the most frequent location of pain coincides with the region of the 
temporal muscles [17] that act on multiple mandibular excursions, including 
homologous and contralateral lateralities [18]. While the masseter muscles 




rigorous control of the mandibular position around the dental cusps during dental 
intercuspation (DI) than the other elevator muscles [19-22]. The movement of DI 
occurs during deglutition, which is a high frequency and complex neurophysiological 
process [23]. The mandible is stabilized in maximal intercuspation through the 
involuntary, brief and relative isometric contraction of the temporal and masseter 
muscles, and the phasic activity of the suprahyoid [24], for the correct control of the 
hyoid bone movement [23,25]. The final position of the mandible determines the 
quality of the DI [23] during deglutition. During DI, complex adjustments modulate 
motor control programs through periodontal, joint, muscle, tendon receptors, and 
their great cortical representation impact on the stomatognathic functions [15].  
Considering that the painful perception of migraine exist in the region of the 
temporal muscles, and that the vascular/nervous supply of such muscles and the 
cranial vasodilatation have their nociceptive processing performed in the same place, 
can be inferred that migraine could be diagnosed based on the activity of temporal 
muscles associated with the masseter muscles activity. This diagnostic hypothesis 
(DH) stems from the assumption that in migraine cases, ipsilateral temporal and 
masseter muscles begin their activity and remain more active than their contralateral 
counterparts during deglutition movement with dental intercuspation. 
Thus, at that stage, it was possible to test the DH applying the method in 
volunteers clinically diagnosed with or without migraine, quantifying their adherence 
to the traditional (IHS) and the proposed method (DH). 
Therefore, first, another criterion may be established to diagnosis migraine 
based on an objective measurement of the muscular activity through 
electromyography. Secondly, can be may also showed a relationship between 





2. MATERIAL AND METHODS 
2.1. Ethical Note 
This study was approved by the Research Ethics Committee of the institution 
under protocol n° 69317617.3.0000.5418 - Plataforma Brasil and all participants 
signed the Informed Consent form. 
 
2.2. Sample population  
The inclusion criteria were: women aged 18 to 49 without generalized body 
pain and abnormalities in the stomatognathic functions, with a complete dentition 
(except for third molars) in a basal correlation of the dental arches, not under 
treatments, and with oral contraceptives. Only the headache cases required the 
clinical diagnosis by a neurologist, based on the International Classification of 
Headache Disorders, 3rd edition [1]. The Research Diagnostic Criteria-RDC 
examination [26] identified the cases without pain. The sample population did not 
include participants who did not meet the inclusion criteria.   
The participants in the group of people having headache also provided 
anamnesis data on pain characteristics such as type, triggering, and aggravating 
factors, all according to the research protocols. It also indicated the pain site in the 
Raffaelli’s diagram, where they could point the exact pain location [17].  
Finally, the sample participants consisted of 92 female aged 18 to 49 (average 
age 33.5 ± 15.5), distributed in two groups: NH group: no headache (n = 30), and WH 
group: with headache, of 62 participants divided into two subgroups: TTH (n = 26) 










2.3. Electromyographic evaluation 
All participants were subject to electromyographic evaluation with the 
ADS1200 Lynx (Lynx® Electronic Technology Ltd.) 12-channel sampling equipment 
with a sampling frequency of 2000 Hz. The filtering of signals took place in the 
bandwidth from 20 Hz to 1000 Hz. The acquisition software used was the AqDados 
7.02 and the signals viewed through the AqDAnalysis software. Were used meditrace 
200, Ag / AgCl bipolar surface electrodes with a distance between the 20 mm poles 
adapted to masticatory muscles. After the cleaning with alcohol 70, were placed the 
electrodes in the region of more significant evidence of muscle mass, parallel to the 
muscle fibers, and on the skin covering the temporal muscles (anterior portion), 
masseters and suprahyoid, in these a single electrode in the mylohyoid raphe [25]. 
The reference electrode was placed on the skin covering the manubrium of the 
sternum bone. The participants sat with their backs straightened upright, heads 
unsupported, eyes fixed on the horizon, feet flat on the ground, had been previously 
trained in all tasks. Any of the participants was examineted under acute pain attack.  
The electromyographic data was collected in two moments. First, the 









performed during the examination procedure. Second, on a different day, the 
following protocol was applied to all participants: six deglutition samples of 10 ml of 
water. Vaiman et al, 2004 [27], who stated that swallowing 20 ml at once generates 
stress and discomfort, was the basis to adapt the water volume. The deglutitions took 
place with labial sealing. In a pre-set period of five seconds each, the participants 
performed three spontaneous deglutition tasks without instructions, and three 
deglutition in dental intercuspation tasks (DI) with instructions to deglute, but not 
separate the dental arches, maintaining the teeth in comfortable contact, not pressing 
them. 
After the three spontaneous deglutition tasks, the participants were trained to 
ensure consistency in the subsequent performance, the deglutition with dental 
contacts. They were asked to make three deglutitions and focus in this aspect. The 
participants were asked if they were able to follow the instructions of contacting their 
teeth without pressing or if they had kept the dental arcs separated during the task. If 
they couldn’t tell if their teeth were or not in contact, the measurement was repeated. 
This research did not monitor intercuspation, and for that reason, it was not 
possible to accurately determine whether or not there were dental contacts. 
However, was tooked into account instruction, training, participants' response to post-
training perception and visual feedback of increased activation of the elevator 
muscles related to the hyoids in the tests (Figure 2), and these parameters were 
considered due to DI at the deglutition time. 
 
Figure 2: Electromyographic signs of spontaneous deglutition (A) and dental 






This study used the Matlab® (Matworks) to process the signal. Next, was 
created a particular protocol for this project. Then there was a blind evaluation of the 
electromyographic signals, not knowing to which group the participant belongs. For 
DH identification, was expected to distinguish DH in at least two of the three records 
of each type of deglutition (percentage of occurrence ≥ 66.66%). 
It was not the objective of this study to evaluate the performance of the 
suprahyoid muscles, and so it only provided the markers of the onset and the end of 
the activity to confirm the deglutition phases. 
Then, was evaluated the temporalis and masseters muscles using two associated 
variables. First, was considered the starting time of the activity, from rest to maximal 
intercuspation (analyzed in a unit of time). It was based on Shewman (2006) [24], 
who considers that this portion represents the patient’s ability to promptly activate 
elevators muscles into maximal intercuspation during the preparation for the 




were established as the initial threshold to find the onset of activity of temporal 
muscles. Second, was considered the intensity of the activation (analyzed in RMS) of 
the temporalis and masseters muscles, during the oral and pharyngeal phases of 
deglutition, corresponding to the period of the suprahyoid muscles' activity. It was 
based on Vaiman et al (2004) [28], which describes the electromyographic 
characteristics of the phases of deglutition. In our research, the end of the 
pharyngeal phase was determined by the last point of stability before the beginning 
of the esophageal phase (Figure 3). 
 
Figure 3: Muscles evaluated within the deglutition period: TE: left temporal; TD: right 
temporal; ME: left masseter; MD: right masseter; SH: suprahyoid. 
     
 
 
2.4  Statistical analysis 
The SAS package (SAS Institute Inc., version 9.3 SAS Institute Inc. Cary: NC, 




through the chi-square, chi-square of likelihood ratio, and Cramer V tests, and also 
through the logistic regression. 
 
3. RESULTS 
Table 1. Frequency (percentage in the DH) and chi-square test of likelihood ratio for 
the hypothesis of absence of association between rows and columns of the table.  
DH 
Presence of headache G2 (P-value) 
Yes No  
Yes 34 (100.00) 0 (0.00) 
0.0001 
No 26 (46.43) 30 (53.57) 
G2: Chi-square of likelihood ratio 
 	 	
Integration of the muscular activity here called DH did not appear in the 
sample from a group of people without headache. As a consequence, that becomes 
a distinct and significant association (P <0.01) between the DH and the presence of 
headache. 
On another hand, not all cases of headache were pointed by DH, since 26 
cases of the headache group have not presented the muscular behavioral 
characteristics of DH. 
For a complete analysis, were considered two kinds of headache in the 
sample: migraine and TTH. That is important in determining the specificity of the DH 
when establishing the cases of migraine, shown in table 2.  
	
Table 2. Frequency (percentage in the diagnostic hypothesis) and likelihood ratio chi-






Tension-type headache   
0.0001 Yes 2 (7.41) 25 (50.79) 
No 32 (92.59) 31 (49.21) 




Yes 34 (37.78) 3 (3.30) 
No 0 (0.00) 53 (58.89) 
G2: Chi-square of likelihood ratio 	 	
	
In table 2, it is possible to see the contrast between the DH application as a 
potential method to detect migraine, and another kind of headache, the TTH.  
In the TTH or non-TTH groups clinically diagnosed groups, was found an 
inappropriate result of the DH, because there is not a consistent pattern of 
diagnostics in the muscular behavior.  
When relating to the absence of association between the muscular behavior 
and DH, 50.79% of the cases referred to the TTH group, while 49.21% related to the 
non TTH group.  
Additionally, when was observed muscular behavior, most cases  (92.36%) 
refer to the non-TTH group, while was only found 7.41% (2 cases) in people 
diagnosed as TTH group. 
When analyzing people diagnosed with or without migraine, were found 
different results. All (100%) cases in which the muscular behavior related to DH had 
been previously and clinically diagnosed as a migraine group.  Additionally, migraine 
was not diagnosed in 94.64% where the muscular behavior (DH) was not observed. 
Therefore, were found a correction rate of 96.67% between the clinical diagnose of 
migraine and DH. To corroborate such data, the quality of DH in migraine diagnosis 
shows a sensitivity rate of 100%, specificity of 91.90%, low levels of false positive 
(5.40%), and may be considered false negative (0.00%) rates.  
Accordingly, were investigated the migraine side and muscular behavior side 




Table 3. Side reported of occurrence of migraine and detection of muscular behavior 
(DH). 
Side  Presence of migraine 
DH side  
Bilateral Right Left G2 (P) 
Right  
No 0 0 10 
0.0002 
Yes 1 16 8 
Left 
No 0 11 1 
0.0002 
Yes 1 5 17 
G2: Chi-square of likelihood ratio 	 	
 
There is strong evidence of the correlation between the side of the migraine 
and DH (P <0.01). Such correlation reveals a direct relation since, in most cases, DH 
was detected on the same side of the migraine.  
However, an important warning regards the type of deglutition in which DH 
had a higher incidence, presented in table 4. 
 
Table 4. Frequency (percentage) of the HD in different types of deglutition tests in 
migraine diagnosed cases. 
Type of deglutition 
 Biphasic (both) Intercuspation Spontaneous   
 4 (11.43) 30 (85.71) 1 (2.86)   
Chi-square test for equality of proportions (χ2: 4.31 – P:0.0001) 
	
 
Evidence are compelling in pointing to differences (P <0.01) between DH in 




Supported by the findings of the present research and first observations, this 




by DH and the clinical diagnosis of migraine (Table 1). Therefore, was verified that 
the method to diagnose headache based on muscle activity, here referred to as 
"DH", was an active and may be useful as an auxiliary diagnostic method for patients 
suffering from that headache. 
Electromyography evaluated the DH from two variables: the activity and the 
starting time and their contralateral counterparts, in deglutition with dental 
intercuspation. Such a pattern of muscular behavior (DH) was identified in cases of 
migraine, coinciding with the reported pain side in the clinical diagnosis.  As an 
auxiliary method to diagnose migraine, the DH evaluation showed a high specificity 
and sensitivity rate not yet found in the literature. 
Muscle activity is a factor that triggers a headache. Unfortunately, migraine 
cases seldom discuss that, while migraine is a disorder where the temporal muscles 
region is a place of pain perception. DH is a muscular behavior detected in cases 
where there is a pain (Table 2); however, the method could not cover all types of pain 
since it represents a characteristic muscular pattern found in the migraine cases 
evaluated in this study. In most cases diagnosed as TTH, as in NH participants, DH 
was not identified, considering that a wide range of different muscular behaviors 
identified did not meet the specification of DH, i.e., any of the muscular behavior 
found in the two groups studied equaled the behavior found in people suffering from 
migraine.  
A special note about the exams using electromyographic data records in the 
intercuspation condition should be made. The characteristic muscular pattern of DH, 
identified in the migraine group, was different from the patters found in the TTH group 
or NH participants, although all participants underwent the same deglutition tests: 




During muscular activities united by teeth, lateral forces are admitted [20,29] which 
cannot be avoided in the pharyngeal phase of deglutition [30], when the mandible 
can raise vertically and be kept stable in DI [24,31-32]. Moreover, although the 
trigeminal ganglia neurons show fast adaptation, adaptive motor changes can occur 
and may be clinically destructive [15,33].  
Deglutition is highly frequent  [23,34], and the mechanical environment 
generated during DI is very complex [29], recruiting a special behavior from the 
temporal and masseters muscles for the necessary adjustments to the dynamic 
balance of this function. Consequently, it is considered that the evidence provided by 
DH of a postural control mechanism by both the temporal and the masseter muscles, 
is an immediate substantial neuromuscular adaptive response to a possible spatial 
deviation of the mandibular position during DI [15,20-22], contributing to the 
adequacy of the airways, an essential function for life [35-37]. 
That follows the perception-action cycle principle in which a specific motor 
action may be anticipated by a feed-forward mechanism aiming at reducing body 
oscillation allowing the efficient execution of different functions [15,38].  
As pointed out in this work regarding the association of DH with the reported pain 
side in clinical diagnoses, the adaptative mandibular position may interfere in the 
execution of movement patterns controlled by the basal ganglia, and display pain in 
the muscles responsible for such activities [15].  
The strong association between muscular activity and migraine diagnosis, and 
the high specificity and sensitivity rates attributed to the electromyographic evaluation 
through the muscular behavior (DH), allow suggests it as a diagnostic method to be 




women with migraine. However, the criteria proposed are under development and will 
depend on more comprehensive studies to be supported. 
 
5. CONCLUSIONS: 
There is an association between the electromyographic pattern suggested by 
DH and the clinical migraine diagnosis. The method for the headache diagnosis 
based on muscle activity is effective in migraine cases and may be useful as a 
diagnostic aid in these cases. 
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1. Comprovou-se a associação entre o quadro de dor diagnosticado 
clinicamente como enxaqueca, e o padrão eletromiográfico sugerido pela 
hipótese diagnóstica – HD.  
2. O método para o diagnóstico de cefaleias baseado em atividade muscular 
mostrou-se eficaz para casos de enxaqueca, podendo ser útil como auxiliar 
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